

PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
international Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PA TENT COOPERATION TREATY fPCn 



(51) International Patent Clasalflcatlon 6 : 
B32B 27/08, A61L ISAM) 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



(21) International Application Number: PCT/US95/I6696 

(22) International Filing Date: 2 1 December \ 995 (2 1 . 1 2.95) 



WO 96720831 

II July 1996(11.07.96) 



(30) Priority Data: 

06/36Z654. 



-30 



1 9 9 4 (30.12. 9 4) US 



(71) Applicant: KIMBERLY-CLARK CORPORATION fUS/USJ* 

401 North Lake Street, Neenah, WI 54956 (US). 

(72) Inventors: LARSON. Jennifer, Cappe!; 519 West 1 1th Street, 
Fond du Lac, WI 549 35_(US). POMPLUN. William, Seal; 
1873 Brookneld Drive, Neenah, WI 54956 (US). 

(74) Agents: SCHENIAN, John, R. et al.; Kimberly-Clark Corpora- 
tion, 401 North Lake Street, Neenah, WI 54956 (US). 



(81) Designated States: AM. AT, AU, BB. BG, BR, BY CA CH 
CN. CZ, DE, DK, EE, ES. R. GB. GE. HU, Is7jP, K* KG* 
KP. KR f KZ, LK, LR, LT. LU. LV, MD, MG, VDnw' 
MX, NO, NZ. PL, PT. RO. RU. SD. SE, SG, S^TI 
T*g>V£ ™> UZ. VN, ARIPO patent (KE, LS, V 
SD , SZ , UG), European pat ent (AT, BE, CH, DE , DK, ES 

2b LU MC ^ ^ SE >- OAP! Patent' 

CBF, BJ, CF, CG, Q, CM, GA, GN. ML, MR, NE. SN TD 
TG). 



Published 

With international search report. 



(54) Title: A WATER-FLUSHABLE FILM 
(57) Abstract 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify Slates party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


AT 


Austria 


GB 


Georgia 


AU 


Ausmlia 


GN 


Guinea 


BB 


n i i i 

ommi 


GR 


Greece 


BE 


BelgfUB 


HU 


Hungary 


BF 


BtattaaFaeo 


IB 


Irelnod 


BG 


sj^llj^g?^n% 


IT 


Italy 


BJ 


Benm 


jr 


Japan 


BB 




KB 


Kenya 


BT 


Be tare* 


KG 


Kyrgvfttae 


CA 


Canada 


KP 


Democratic People'* Republic 


cr 


Ccaml African Republic 




of Korea 


CG 


CoOfO 


KB 


Republic of Korea 


CH 




KZ 


Kazakhstan 


a 


Cote d'Mrc 


U 


Liedaeanaein 


CM 




LK 


Sri Lanka 


CN 


Chine 


LA 




cs 


Ciechcilovakia 


LT 


t HrnHH" 


cz 


Cwrh Republic 


LU 


Lines boats 


DC 


Germany 


LV 


Latvia 


DK 




MC 




BB 


Eatoaia 


MD 


Republic of Moldova 


B8 


Spa* 


MG 


Madagascar 


n 


FataDd 


ML 


MaU 


PR 




MN 




GA 


Gabon 


MR 





MW 


Malawi 


MX 


Mexico 


nb 


Niter 


NL 


neoaenanos 


NO 


Norway 


NZ 


New Zealand 


PL 


Poland 


PT 


Portugal 


RO 




RU 
9> 


Russian Frrtf ration 
Sudan 


SB 

SG 


Snganort 


SI 


Slovenia 


SK 


Slovakia 


SN 


Senegal 


sz 




TD 


Chad 


..TG 


Togo 


TJ 


TtjOieun 


TT 


Trinidad and Tcbs 


UA 




UG 


Uganda 


US 


Uaned States of A 


uz 


Uibekistao 


VN 


Via Nan 



WO 96/20831 



PCT/US95/16696 



A WATER- FLUSHABLE FILM 



Background of the Invention 

5 Field of the Invention 

The present i n v e n tToirTe Tl" t es~ tcHa f 1 e x il^T^^ yineric film which 
exhibits improved flushability properties when immersed in water. 
The film may be used in a disposable absorbent product to impart 
improved flushability properties to the product after the product's 
10 use. 

Description of the Related Art 

Disposable absorbent products currently find widespread use in many 
applications. For example, in the infant and child care areas, 

15 diapers and training pants have generally replaced reusable cloth 
absorbent articles. Other typical disposable absorbent products 
include feminine care products such as sanitary napkins or tampons, 
adult incontinence products, and health care products such as 
surgical drapes or wound dressings. A typical disposable absorbent 

20 product generally comprises a composite structure including a 
topsheet, a backsheet, and an absorbent structure between the 
topsheet and backsheet. These products usually include some type of 
fastening system for fitting the product onto the wearer. 

25 Disposable absorbent products are typically subjected to one or more 
liquid insults, such as of water, urine, menses, or blood, during 
use. As such, the outer cover backsheet materials of the disposable 
absorbent products are typically made of liquid-insoluble and liquid 
impermeable materials, such as polypropylene films, that exhibit a 

30 sufficient strength and handling capability so that the disposable 
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absorbent product retains its integrity during use by a wearer and 
does not allow leakage of the liquid insulting the product. 

Although current disposable baby diapers and other disposable 
5 absorbent products have been generally accepted by the public, these 
products still have need of improvement in specific areas. For 

p vamplft, many riispnsahlp a bs orbent products r a n be difficult to 

dispose of into an aqueous environment. For example, attempts to 
flush many disposable absorbent products down a toilet into a sewage 

10 system typically lead to blockage of the toilet or pipes connecting 

the-to44 et-to-the-sewage-systenL In-.parl.i.c.ulat,_the_o.uter cover 

materials typically used in the disposable absorbent products 
generally do not disintegrate or disperse when flushed down a toilet 
so that the disposable absorbent product cannot be disposed of in 

15 this way. If the outer cover materials are made very thin in order 
to reduce the overall bulk of the disposable absorbent product so as 
to reduce the likelihood of blockage of a toilet or a sewage pipe, 
then the outer cover material typically will not exhibit sufficient 
strength to prevent tearing or ripping as the outer cover material is 

■ 

20 subjected to the stresses of normal use by a wearer. 

As such, there is a need for new materials that may be used in 
disposable absorbent products that generally retain their integrity 
and strength during use, but after such use, the materials may be 

25 disposed of into an aqueous environment. For example, the disposable 
absorbent product may be easily and efficiently disposed of by 
flushing the disposable absorbent product down a toilet. Such a 
disposable absorbent product would then be capable of being degraded 
by a liquid sewage system as compared to having to be disposed of 

30 into a landfill or other solid waste disposal system. 

Summary of the Invention 

The present invention concerns a film that substantially disperses 
when contacted with an excess amount of water. Such a film may be 
35 used in a disposable absorbent product to increase the flushability 
of the product into a liquid sewage system. 
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One aspect of the present invention concerns a film comprising a 
barrier layer and a water-dispersible layer, wherein the film 
exhibits desired water-dispersibility properties. 

5 One embodiment of such a film comprises a liquid barrier layer that 
has a thickness between about 2 to about 15 micrometers attached to a 
water-dispersible layer that has a thickness between about 10 to 
aoout ioo micrometers, wherein the film has an average density 
greater than about 1 gram per cubic centimeter. 

10 

In another aspect, the present invention concerns a disposable 
absorbent product comprising the filnTdi sclosed here i n . 

One embodiment of such a disposable absorbent product comprises a 
15 liquid-permeable topsheet, a backsheet attached to the liquid- 
permeable topsheet, and an absorbent structure positioned between the 
topsheet and the backsheet, wherein the backsheet comprises the film 
of the present invention. 

20 Brief Desc ription af the Drawings 

Fig. 1 represents a disposable absorbent product according to the 
present invention. 

Detailed Descr iption of the Preferred Embodiments 
25 The present invention, in one aspect, concerns a film material that 
exhibits desired water-dispersibility properties and is prepared from 
extrudable compositions. The film generally comprises a barrier 
layer and a water-dispersible layer. 

As used herein, the term "water-dispersible layer" is meant to refer 
to a layer of the film of the present invention that when placed in 
an aqueous environment will, with sufficient time, break apart into 
smaller pieces. As a result, the water-dispersible layer once 
dispersed may be more advantageously processable in recycling 
processes or flushable in, for example, septic and municipal sewage 
treatment systems. If desired, the dispersal of the water- 
dispersible layer may be hastened by the use of agitation and/or 



30 



35 
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certain triggering means. The actual amount of time needed for 
dispersal of the water-dispersible layer will typically depend at 
least in part upon the particular end-use design criteria. 
Typically, the water-dispersible layer will be fully dispersed within 
5 the aqueous environment into which the water-dispersible layer has 
been placed within about 60 minutes, suitably within about 15 

minntin , mnrp suitably within ahnnt 5 minute, a n< J q o st suit abl y 

within about 30 seconds. 

10 The water-dispersible layer is typically prepared from and thus 

compri ses-a-wat er_-d i sper s i bl e_pol ymer— Examples^joi__po_lyiners_usef u.l 
in preparing the water-dispersible layer in the present invention 
include hydroxypropyl cellulose, polyethylene oxide, polypropylene 
oxide, polyvinyl alcohol, a polyvinyl alcohol copolymer, polyvinyl 

15 pyrollidone, polyvinyl pyridine, gelatinized starch, nylon copolymer, 
acrylic acid copolymer, and copolymers and mixtures thereof. 
Suitably, the water-dispersible layer comprises polyethylene oxide, 
polyvinyl alcohol, a polyvinyl alcohol copolymer, and mixtures 
thereof. 

20 

The water-dispersible layer may also comprise an amount of a 
non-water-dispersible polymer in order to improve the strength and 
handling properties of the layer as long as the layer still exhibits 
the desired water-dispersible properties. The use of the 
25 non-water-dispersible polymer may allow for the use of a more water- 
sensitive polymer as the water-dispersible polymer which, if used 
alone, would have very poor handling characteristics and would be 
liable to crack or tear during use. 

30 In one embodiment of the present invention, the water-dispersible 
layer is prepared fro» a mixture comprising polyethylene oxide and 
poly(ethylene-co-acrylic acid). In such a mixture, the polyethylene 
oxide is suitably present in an amount from about 55 weight percent 
to about 95 weight percent and the poly(ethylene-co- acrylic acid) is 

35 present in an amount from about 45 weight percent to about 5 weight 
percent, wherein all weight percents are based on the total amount of 
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polyethylene oxide and poly(ethylene-co-acrylic add) present in the 
water-dlspersible layer. 

The water-dispersible layer may generally be prepared by known 
processes such as thermal extrusion processes or solvent casting 
processes* 



The water-dispersible layer should be present in the film in an 
amount effective to achieve the desired strength and 
water-dispersibility properties. As such, the water-dispersible 
1 aye r should be present in the film i n less than an e xcessive amount 
so that the film exhibits the desired water-dispersible properties 
within a desired time period. In addition, the water-dispersible 
layer should be present in the film in more than a minimal amount so 
that the film exhibits the desired strength properties. The desired 
amount of the water-dispersible layer present in the film can be 
quantified in one embodiment by the thickness of the water- 
dispersible layer. 

The water-dispersible layer is therefore desirably present in a film 
of the present Invention in an amount such that the thickness of the 
water-dispersible layer is between about 10 micrometers and about 100 
micrometers, suitably between about 10 to about 50 micrometers, more 
suitably between about 10 to about 30 micrometers, and most suitably 
between about 10 to about 20 micrometers. 

As used herein, the term "barrier layer" is meant to refer to a layer 
of the film of the present invention that is liquid impermeable such 
that the barrier layer will effectively not allow any liquid to pass 
through the barrier layer during an amount of time in which a liquid 
is in contact with the barrier layer. 

In particular, as used herein, the liquid impermeability of a 
material may be measured according to the Film Liquid Transient 
Exposure Test as described in the Test Method section herein. In 
general, a material or layer will be considered to be a barrier layer 
if it passes the Film Liquid Transient Exposure Test in that no 
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aqueous liquid is observed to pass through the layer being evaluated 
during a 60 minute period. Alternatively, a material or layer will 
be considered to not be a barrier layer if it does not pass the Film 
Liquid Transient Exposure Test in that aqueous liquid is observed to 
5 pass through the layer being evaluated during a 60 minute period. 

The barrier layer is typically prepared from a polymer that in the 

form of a film is liquid impermeable. Examples of polymers useful in 
preparing the barrier layer useful in the present invention include 

10 acrylic acid copolymer, polylactic acid, maleic anhydride modified 
poly ethylene* poly ( ethylen e -co-acryl ic acid), polyca prol actone , 
polyester, polyhydroxyalkanoates such as 

polyhydroxybutyrate/hydroxyvalerate, polyhydroxybutyrate, and 
polyhydroxyvalerate, and copolymers and mixtures thereof. 

15 

The barrier layer may also comprise an amount of a water-dispersible 
polymer in order to improve the decomposition properties of the 
barrier layer as long as the barrier layer still exhibits the desired 
water- impermeability properties. 

20 

In one embodiment of the present invention, the barrier layer is 
desirably biodegradable. Such biodegradabil ity of the barrier film 
will assist in decomposition of the barrier layer when the film is 
disposed of. Examples of biodegradable barrier layer include 
25 polylactic acid, polycaprol actone, certain synthetic polyesters, 
polyhydroxyalkanoates such as polyhydroxybutyrate/hydroxyvalerate, 
polyhydroxybutyrate, and polyhydroxyvalerate, and copolymers and 
mixtures thereof. 

30 The barrier layer should be present in the film in an amount 

effective to achieve the desired strength and water-dispersibility 
properties. As such, the barrier layer should be present in the film 
in less than an excessive amount so that the film exhibits the 
desired water-dispersible properties within a desired time period. 

35 In addition, the barrier layer should be present in the film in more 
than a minimal amount so that the film exhibits the desired strength 
properties. The desired amount of the barrier layer present in the 
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film can be quantified in one embodiment by the thickness of the 
barrier layer. 



10 



20 



30 



35 



The barrier layer 1s therefore desirably present in a film of the 
present Invention in an amount such that the thickness of the barrier 
layer 1s between about 2 micrometers to about 15 micrometers, 
suitably between about 2 to about 10 micrometers, more suitably 
betwee n about 2 to a bo ut 7 microme ters, and most suitably between 



about 2 to about 5 micrometers. 



A film of the present invention generally has the structure of a 
cont i nuous-sheet- of materia wi ttr no Identifiable, individual fi bers 
or the like. The film comprises at least two layers, with one layer 
being a barrier layer and a second layer being a water-disperslble 
15 layer. The barrier layer will be attached to the water-disperslble 
layer with an adhesive or suitably by the cohesion between the 
layers. The film may also comprise a third layer, such as a spunbond 
fibrous material, attached to the water-disperslble layer, that helps 
to prevent premature disperslbility of the water-disperslble layer 
which may be caused, for example, by spilled water or wet hands of 
someone handling the film. 



Spunbond fibrous materials are generally formed by extruding a molten 
thermoplastic material as filaments from a plurality of fine, usually 
25 circular, capillaries, in a spinnerette with the diameter of the 
extruded filaments then being rapidly reduced, for example, by 
non-eductive or eductive fluid-drawing or other well-known 
spunbonding mechanisms. The production of spunbond nonwoven webs is 
illustrated in patents such as US-A-4,340,563 to Appel et al.; 
US-A-3,802,817 to Matsuki et al.; US-A-3,692,618 to Dorschner et al.; 
US-A-3,338,992 and US-A-3,341,394 to Kinney; US-A-3,276,944 to Levy; 
US-A-3,502,538 to Peterson; US- A- 3, 502, 763 to Hartman; US-A-3, 542,615 
to Dobo et al.; and CA-B-803,714 to Harmon. All of the foregoing 
references are incorporated herein by reference in their entirety. 



Films are known to be able to be prepared by a variety of processes 
such as, for example, extrusion processes and casting processes. 
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In general, the film of the present invention may be prepared from 
two separate thermoplastic compositions wherein one composition 
comprises the polymer to be used to prepare the barrier layer and a 
second composition comprises the polymer to be used to prepare the 
5 water-dispersible layer. As used herein, the term "thermoplastic" is 
meant to describe a material that softens when exposed to heat and 
which substant ially returns to its original condition when cooled to 
room temperature. 

10 While the principal components of the film of the present invention 
have been described in the foregoing, such film is not limited to 
such principal components, and can include other components not 
adversely effecting the desired water-dispersibility properties of 
the film. Exemplary materials which could be used as additional 

15 components include, without limitation, pigments, antioxidants, 

plasticizers, stabilizers, surfactants, waxes, flow promoters, solid 
solvents, particulates, and materials added to enhance processability 
of the film. 

20 It is desirable that the film of the present invention exhibit 

desirable water-dispersibility properties when immersed in an excess 
of water for a period of time. 

As used herein, the term "immersed" is intended to represent that a 
25 material is substantially completely submerged into or otherwise 
substantially completely surrounded by the water. As used herein, 
the term "excess of water" is intended to represent that the amount 
of water into which a material is immersed is effective to 
substantially completely surround the material being immersed and 
30 wherein any amount of water absorbed by the material being immersed 
represents an insubstantial amount of the total amount of water being 
used. As such, the amount of water used to immerse the material must 
be sufficiently large so as to take into consideration the amount of 
water that may be absorbed by the material during its immersion and 
35 subsequent dispersion. 
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A film of the present invention will exhibit Its desired 
dispersibllity when immersed in an excess of water for a time period 
of about 15 minutes, suitably for a time period of about 5 minutes, 
more suitably for a time period of about 1 minute, and most suitably 
for a time period of about 30 seconds. 



It 1s been found that by using a relatively thin barrier layer and a 
relatively thick water-dlsperslble layer, a film of the present 

invention will exhibit effective strength and liquid impermeability 
10 properties so as to provide the desired liquid handling properties to 

a disposable absorbent product in which the film is being used. 

Af t e r u se-uf -tfie~d 1 s pes ab" 1 e~aB sor Ben t p roduct, the dispo s able 

absorbent product may be disposed of into an aqueous environment. 

When added to such an aqueous environment, the water-dispersible 
15 layer disperses into the aqueous environment. The barrier layer, 

being of a relatively small thickness does not unduly impede the 

flushability of the film and, thus, the disposable absorbent product. 

In order to improve the flushability properties of the film of the 
20 present invention, it is desired that the film have an average 

density that is greater than about 1 gram per cubic centimeter. Such 
a density of the film will generally allow the film to sink to the 
bottom of the aqueous environment into which the film has been 
disposed of, such as a toilet, thereby aiding in the flushability of 
25 the film since the film will not float on the top of the water in the 
toilet. 



The film of the present invention may generally be of any size or 
dimension as long as the film exhibits the desired strength and 

30 water-d1spers1b1Hty properties as described herein. Generally, 
the film of the present Invention will desirably have a thickness 
that 1s between about 10 to about 115 micrometers, suitably between 
about 12 to about 60 micrometers, more suitably between about 12 to 
about 40 micrometers, and most suitably between about 12 to about 25 

35 micrometers. 
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The film of the present invention may also be used or combined with 
other film materials, with the film of the present invention being 
used as a separate layer or as an individual zone or area within a 
larger, composite film material. The film materials of the present 
5 invention may be combined with other film materials by methods well 
known to those skilled in the art, such as by using adhesives or 
simply by layering the different film materials together and holding 
together the composite materials with, for example, stitching or by 
application of heat and pressure. 

10 

In one embodiment of the present invention, a disposable absorbent 
product is provided, which disposable absorbent produ^Mmpris"es~a 
liquid-permeable topsheet, a backsheet attached to the topsheet, and 
an absorbent structure positioned between the topsheet and the 
15 backsheet, wherein the backsheet comprises the film of the present 
invention. 

While one embodiment of the invention will be described in terms of 
the use of a film material in an infant diaper, it is to be 
20 understood that the film material is equally suited for use in other 
disposable absorbent products known to those skilled in the art. 

Fig. 1 illustrates a disposable diaper 11 according to one embodiment 
of the present invention. Disposable diaper 11 includes a 
25 backsheet 12, a topsheet 14, an absorbent structure 16 positioned 
between the backsheet 12 and the topsheet 14, wherein the 
backsheet 12 comprises a film of the present invention. 

Those skilled in the art will recognize materials suitable for use as 
30 the topsheet and backsheet. Exemplary of materials suitable for use 
as the topsheet are liquid-permeable materials, such as spunbonded 
polypropylene or polyethylene having a basis weight of from about 15 
to about 25 grams per square meter. Exemplary of additional 
materials suitable, in addition to the film of the present invention, 
35 for use as the backsheet are liquid-impervious materials, such as 
polyolefin films, as well as vapor-pervious materials, such as 
microporous polyolefin films. 
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5 



10 



20 



25 



30 



Disposable absorbent products, according to all aspects of the 
present invention, are generally subjected during use to multiple 
insults of a body liquid. Accordingly, the disposable absorbent 
products are desirably capable of absorbing multiple insults of body 
liquids in quantities to which the absorbent products and structures 
will be exposed during use. The insults are generally separated from 
o ne a n o ther by a p e ri o d of l ime. It is desired that when a 



35 



•» ucaireu inai wnen a 

disposable absorbent product includes the film of the present 
invention, the film substantially maintains its Integrity or strength 
during use of the disposable absorbent product. As such, the amount 
of 1 iquid-1nsulting-the deposable absorbent-produ^during use" 
should not be of such an excessive amount that the film will undergo 
a substantial change in integrity or strength during use of the 
15 disposable absorbent product. 

After the disposable absorbent product has been used, it will be 
desirable to dispose of the disposable absorbent product. If the 
disposable absorbent product includes the film of the present 
invention, it may be possible to dispose of the product directly to a 
liquid disposal system, such as by disposing of the product into a 
toilet. When placed into a toilet, an excess of water will generally 
be present such that the water-dlspersible layer of the film of the 
present invention may rapidly disperse into the water. The 
disposable absorbent product may then be capable of being flushed 
down the toilet without fear of the disposable absorbent product 
clogging the piping of the toilet. By this method of disposal, the 
disposable absorbent product may then be successfully treated and 
degraded by the sewage system to which the toilet 1s attached instead 
of disposing of the disposable absorbent product through a solid 
waste disposable system. By not having to be disposed of through a 
solid waste disposable system, the use of the film of the present 
invention may reduce the amount of solid waste that has to be 
landfilled, incinerated, or otherwise disposed of. 
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Test Methods 
Film Liquid Transient Exposure 

The Film Liquid Transient Exposure test is intended to determine if a 
5 material is liquid impermeable. 



A film sample is prepared or obtained with a width of about 

7.6 centimeters, a length of about 15.2 centimeters, and a thickness 

of about 25 micrometers, wherein the barrier layer of the film sample 

10 has a thickness of about 5 micrometers. The film sample is placed 
onto the raised, centrally located, rectangular surface of a base 
plate. The raised, centrally located, rectangular '"surf ace fias~a 
width of about 7.6 centimeters, a length of about 15.2 centimeters, 
and a height of about 0.3 centimeter. The base plate may be made of 

15 a flat, clear-plastic or metal plate. A liquid distribution 

material, having a width of about 7.0 centimeters and a length of 
about 14.6 centimeters, is centered on top of the film sample. The 
liquid distribution material is a Whatman #4 filter paper, 
qualitative grade, available from Whatman International Limited, 

20 Whatman Laboratory Division (catalogue number 1004 500). 

A saline solution (about 2.0 milliliters) is distributed across the 
full width of the center of the liquid distribution material using a 
syringe. The saline solution is a blood bank saline solution, 

25 available from Baxter International Inc., Baxter Scientific Products 
Division (catalogue number B3158-3). A top plate, having dimensions 
similar to the base plate, is then placed over the wetted sample 
composite. A weight of about 4,086 grams is then placed on top of 
the top plate, providing a pressure of about 35.2 grams per square 

30 centimeter (about 0.5 pounds per square inch). The film sample is 

left alone at ambient conditions of a temperature of about 22°C and a 
relative humidity of about 30 to about 50 percent for about 60 
minutes. The weight, top plate, and liquid distribution material are 
then removed. The film sample is then removed from the base plate. 

35 If any liquid is observed on the base plate, the film material does 
not pass the test and is not considered to be a material suitable for 
use as a barrier layer. If no liquid is observed on the base plate, 
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the film material does pass the test and is considered to be a 
material suitable for use as a barrier layer. 

Tensile Strength , 

The film sample is also evaluated for tensile strength. The tensile 
strength of the film sample is evaluated by using a tensile tester, 
such as a Model 4201 Instron with Microcon II from the Instron 
-eorpoullon, Canton HA. Ihe machine is calibrated by placing a 100 
gram weight in the center of the upper jaw, perpendicular to the jaw 
and hanging unobstructed. The tension cell used is a 22.7 kilogram 
electrically-calibrating self-identifying load cell. Th e weight is 
then d^p-Tayed-oirthe Microcon display window." The procedure Is 
performed in a room with standard-condition atmosphere such as about 
a temperature of about 23°C and a relative humidity of about 50 
percent. 

The film sample is placed in the pneumatic action grips (jaws) with 1 
Inch by 3 inch rubber coated (non-slipping) grip faces. The gauge 
length is about 15.2 centimeters, with an initial grip separation 
speed of about 50G millimeters per minute, and a crosshead speed of 
about 2000 millimeters per minute. The crosshead speed Is the rate 
at which the upper grip moves upward pulling the film sample until 
failure. The tensile tester has a breaking sensitivity of about 75 
percent, an extension limit of about 50.8 centimeters, and a stress 
limit of about 2,068 kilopascals. The tensile strength is evaluated 
for the film sample in both a dry condition and a wet condition, as 
wetted by the Film Liquid Transient Exposure test. 

The Tensile Strength value 1s the maximum load at failure, recorded 
in grams of force needed to compromise or tear the sample. 

Tensile Strength = highest load at failure (in grams force) 

The Tensile Strength values of the film sample are compared in the 
dry and wet condition. For an ideal barrier layer, the respective 
Tensile Strength values should not be statistically significantly 
different at a 95 percent confidence level. However, a material 
could still experience a reduction in Tensile Strength value from a 
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dry condition to the wet condition and still be an effective barrier 

layer material as long as the material did not allow any of the 

saline to pass through the material in the Film Liquid Transient 

Exposure test and the material remains essentially intact during 
5 actual use. 



Examples 

Example I 

10 Sample film materials were prepared comprising a water-dispersible 
1 a yer and a potential barrier layer, 

For each of the following film samples, the prepared film had a 
thickness of about 25 micrometers. The water-dispersible layer 
15 comprised about 80 weight percent, or about 20 micrometers, of the 
film sample. The potential barrier layer comprised about 20 weight 
percent, or about 5 micrometers, of the film sample. 

For each of the samples, the water-dispersible layer comprised a 
mixture of about 80 weight percent of polyethylene oxide, having a 
molecular weight of about 200,000 and a viscosity range as a 5 weight 
percent aqueous solution at about 25°C of about 65 to about 
115 centipolse, commercially available from the Union Carbide Company 
under the trade designation Polyox WSR N-80 water-soluble resin, and 
about 20 weight percent of poly(ethylene-co-acrylic acid), having an 
acrylic acid comonomer amount of about 9.5 weight percent, available 
from The Dow Chemical Company under the designation Primacor 1410 
poly(ethylene-co-acrylic acid). The polyethylene oxide and 
poly(ethylene-co-acrylic acid) were mixed in an extruder and 
coextruded with the barrier layer into a film of the desired 
thickness. 

For Sample 1, the potential barrier layer comprised poly(ethylene- 
co-acrylic acid), having an acrylic acid comonomer amount of about 
35 9.5 weight percent, available from The Dow Chemical Company under the 
designation Primacor 1430 poly(ethylene-co-acrylic acid) . The 
poly(ethylene-co-acrylic acid) was mixed in an extruder and 
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coextruded with the water-dispersible layer into a film of the 
desired thickness. 



For Sample 2, the potential barrier layer comprised a mixture of 
about 10 weight percent of polyethylene oxide, having a molecular 
weight of about 200,000 and a viscosity range as a 5 weight percent 
aqueous solution at about 25°C of about 65 to about 115 centipoise, 
commercially available from the Union Carbide Company under the trade 
designation Polyox WSR N-80 water-soluble resin, and about 90 weight 
percent of poly(ethylene-co-acryl1c acid), having an acrylic add 
comonomer amount of about 9.5 weight pe rcent, available from The Dow_ 
Chemical-Company-undel- Wdesignation Primacor 1410. poly (ethylene- 
co-acrylic acid). The polyethylene oxide and poly(ethylene-co- 
acrylic acid) were mixed in an extruder and coextruded with the 
water-dispersible layer into a film of the desired thickness. 

For Sample 3, the potential barrier layer comprised a mixture of 
about 20 weight percent of polyethylene oxide, having a molecular 
weight of about 200,000 and a viscosity range as a 5 weight percent 
aqueous solution at about 25°C of about 65 to about 115 centipoise, 
commercially available from the Union Carbide Company under the tra"de 
designation Polyox WSR N-80 water-soluble resin, and about 80 weight 
percent of poly(ethylene-co-acrylic acid), having an acrylic acid 
comonomer amount of about 9.5 weight percent, available from The Dow 
Chemical Company under the designation Primacor 1410 poly(ethylene- 
co-acrylic acid). The polyethylene oxide and poly(ethylene-co- 
acrylic acid) were mixed in an extruder and coextruded with the 
water-dispersible layer into a film of the desired thickness. 

For Sample 4, the potential barrier layer comprised a polylactlc 
add, having a molecular weight of about 70,000, available from the 
Cargill Company under the designation EcoPla 520 polylactic acid. 
The polylactlc acid was mixed 1n an extruder and coextruded with the 
water-dispersible layer into a film of the desired thickness. 
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The film samples were then evaluated according to the Film Liquid 
Transient Exposure and Tensile Strength tests described herein. The 
results are summarized in Table 1* 

TABLE 1 




Tensile Strength 

Sample (grams force) Acceptable 

10 Jiju Un Wfil Barrier Laver? 

1 4903 4994 Yes 

2 5720 4630 Yes 
3* 5039 1498 — - No — 

4 5084 4857 Yes 

15 

* Not an example of the present invention. 



Example 2 

20 The Sample 1 film prepared in Example 1 was laminated to a coforra 

absorbent containing 30 weight percent meltblown polymer and 70 weight 
percent fluff pulp with an overall basis weight of about 190 grams per 
square meter, and then converted into a pantiliner on a production 
machine. Control pantiliners were also prepared using a polyethylene 

25 film as the barrier layer. 

The pantiliners were placed in a consumer study with adult women. The 
Sample 1 film was found to be capable as acting as an effective 
backsheet by preventing any leakage of small liquid loads to the 
30 pantiliners from urine and menses for periods of up to six hours. 

Twenty samples each of both of the pantiliners were subjected to a 
toilet flushing test. In the test, individual pantiliner samples were 
placed at random in a 3.5 gallon toilet and were allowed to dwell in 
35 the toilet for about 30 seconds before flushing. The control 
pantiliners only flushed in six out of the twenty samples. In 
contrast, all twenty samples for the Sample 1 film of the present 
invention flushed. A visual observation that was made during while 
conducting this test was that the pantiliners according to the present 
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invention dispersed almost immediately and sank directly to the bottom 
of the toilet bowl. In contrast, the control pantiliners, which 
contained polyethylene baffle film (which had a density less than 1 
gram per cubic centimeter) floated on the surface of the water in the 
toilet bowl. Consequently, the hydraulic driving force acting on the 
control product was much less than that acting on the experimental 
producU ; This demonstrated the lack of flushability of the control 
product because it could not realize the driving force of the priming 
jet in the toilet. 



10 



Those-skined1n-tHr art- will recognlieHLTiaTthTl^sent "invention is 
capable of many modifications and variations without departing from 
the scope thereof. Accordingly, the detailed description and examples 
15 set forth above are meant to be illustrative only and are not intended 
to limit, in any manner, the scope of the invention as set forth in 
the appended claims. 
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What Is claimed is: 

1. A film comprising a liquid barrier layer that has a 

thickness between about 2 to about 15 micrometers attached to a water- 
dispersible layer that has a thickness between about 10 to about 100 
micrometers, wherein the film has an average density greater than 
about 1 gram per cubic centimeter. 



2. The film of claim 1 wherein the water-dispersible layer 
comprises hydroxypropyl cellulose, polyethylene oxide, polypropylene 
oxide, polyvinyl alcohol, a polyvinyl alcohol copolymer, polyvinyl 
pyrol 1 idone, polyviny I pyrid Tne7 gel at1nized~starchT~nylon-copolymer^ — 
acrylic acid copolymer, copolymers, or mixtures thereof. 

3. The film of claim 2 wherein the water-dispersible layer 
comprises polyethylene oxide, polyvinyl alcohol, a polyvinyl alcohol 
copolymer, or mixtures thereof. 

4. The film of claim 1 wherein the water-dispersible layer 
comprises polyethylene oxide and poly(ethylene-co-acryl ic acid). 

5. The film of claim 1 wherein the water-dispersible layer has 
a thickness between about 10 to about 50 micrometers. 

6. The film of claim 1 wherein the barrier layer comprises 
acrylic acid copolymer, polylactic acid, maleic anhydride modified 
polyethylene, poly(ethylene-co-acrylic acid), polycaprolactone, 
polyester, a polyhydroxyalkanoate, copolymers or mixtures thereof. 

7. The film of claim 1 wherein the barrier layer has a 
thickness between about 2 to about 10 micrometers. 

8. The film of claim 1 wherein the film is prepared by an 
extrusion process. 

a disposable absorbent product comprising a liquid-permeable 
topsheet, a backsheet attached to the liquid-permeable topsheet, and 
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an absorbent structure positioned between the liquid-permeable 
topsheet and the backsheet, wherein the backsheet comprises a film 
comprising a liquid barrier layer that has a thickness between about 2 
to about 15 micrometers attached to a water-dispersible layer that has 
a thickness between about 10 to about 100 micrometers, wherein the 
film has a density greater than about 1 gram per cubic centimeter. 
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